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The Flight Software 
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UPA Flight Software Development Team 
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Profile of programming languages used on 
MSFC Flight Software Projects 



Forth 83 








Example Flight & Ground Products 



SXI Data 

Processor Board Electronics Box 










MSRR EU Master Controller & Unit Tester MSRR EU Master Controller 





Mission Software: Architecture 
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Different Domains of Software Each Reflect A Different 

Emphasis 

Flight Software Science Data Management & Data 

driven by limited S/C life, asset Processing 
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risk adverse with a fail soft/over • timely data delivery mindset 

mindset . shadow mode and add-on maintenance 

full shadow maintenance capability 





Project Management Considerations: 

Key Documents /Deliverables (more than code) 

Software life-cycle products include 
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Risk Management Plan 
Software Assurance Plan 
Software Safety Plan 
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Measurements must be used to be effective. The 
measurement program must play a role in helping decision 
makers understand project and organization issues. 


Metrics Management Process 
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The FSG Metrics Coordinator archives Metrics Data and 
Documentation in the Process Asset Library (PAL) 
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and Trending 



support Software 










Software shall be demonstrated to be free of deadlocks. 

Software shall be designed to protect against incorrect use of memory: Execution in 
data areas, unused areas, and other areas not intended for execution, Unintended over 
writing of code areas. 


Space Flight Software Best Practices 

Software shall be designed to ensure that data sets and parameter lists are consistent 
with respect to time when passed among processes such as software subsystems, rate 
groups, and others. For example, software shall not be interrupted in a manner that 
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Electronic access to all software products 
Uniform Coding Standards 

The contractor and subcontractors associated with S/W development responsibilities 
shall be at Software Engineering Institute Software Capability Maturity Model Level II 
or higher. 
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integral part of the design process rather than an add-on. This will require 
a paradigm shift 

8) Software dependability (health management of software) 



Overview of Health Management Paradigms 

Autonomy and Intelligence (Per h&rt sism T eam) 

* Autonomy is a combination of three attributes: 
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Intelligence pertains to the ability of devices and systems to be able to 
perform complex tasks robustly with limited human oversight (life 
support, power, propulsion, etc.) 



Overview of Health Management Paradigms 

Intelligence Enables Safe Vehicle Operation (Per CRAI & MSFC Activities) 

a. Greatly increase Crew Safety and Mission Success 
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Autonomy reduces issues with variance in Martian vs. Earth day cycle 
Ground based flight support 

1 ) Maintain status of mission for NASA and public 

2 ) Distribute Science Information 

3 ) Provide engineering support in the event of major vehicle failures 


Overview of Health Management Paradigms 

Intelligent Integrated Vehicle 

Management (IIVM) (Per CRAI Activity) 



Repair & Replacement 















Overview of Health Management Paradigms 
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Management, Crew Environment, Robotics, & Payload 



ARC — Houston Software Engineering 
Technology Workshop 
April 20-22 , 2004 
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Identified Technologies Relevant 
To Technical Themes of ISHM 
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integrity and quality, spacecraft as a web server, IP data 
routing, secure access) 

Advanced architecture & frameworks for Software 
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■ Advanced software techniques to address Single 
Event Upsets 10 
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Methods for V&V of software systems (Model-based 
autonomous, intelligent, adaptive flight control, etc.) 


Identified Technologies Relevant 
To Technical Themes of ISHM 
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(graphical modeling languages) 


Identified Technologies Relevant 
To Technical Themes ofISHM 
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New software languages & techniques (e.g., objective 
oriented, real time applications, Java, etc.) 

Libraries of standard components for development & 
reuse 


Identified Applications Relevant 
To Technical Themes of ISHM 
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- Software Analysis Technologies 

- Expansion of the parameter simulation/patching Technologies 

- Real-time Data Reduction/Analysis Technologies 

- Real-time Data Display/Analysis Technologies 
AHMS Phase IIB 


Software 
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